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SUMMARY

OnJanuary 15, 1986, the Nationd Ingtitute for Oooupetiondl Sefety and Heedth (NIOSH) recaved arequest for
tednicd assgancefromthe Diredtar, Air and Taxics Dividon, U.S Ervironmenta Praiedion Agacy (BPA),
Regon VI, Kansas City, Missoun. The EPA reguested NIOSH assdancein revawing the hedth and ssfety
apedsd thegpplicationsto gparateapdydharneted biphenyl (FCB) dedrudiion fadlity et Netiondl Hedric
(Aptus), Incarporated, Coffeyville, Kanses: On October 1, 1986, NIOSH dso recaived arequet fromthe
regulatory compliancedfficer & Nationdl Bedric (Aptus) to pafam ahedth hezard evdluetion

Theinitid environmenta and medicd evauation was conducted on January 28-29, 1987. Themedicd srvey
induded (8) apasord inteview, () aphyscd examingion, and (0) messLremat of ssum PCB conoantration. Air
samplesweareodlledted for PCBsand hydrocarbons: Surface samplesweare adllected for PCBs, pdlydhlorineted
dbenzo-p-doxins (FCDDs), and palychlarineted diberzofurans (FCDFS). On October 5, 1988, afdloa-up
evironmatd survey invaved adledion of ar ssmplesfar FCBsand FCDDSPCDIRs Al of the
PCB/PCDD/PCDF compounds are ugpected humen cardnogens

Reitsof 30 ar samplesfor PCBsranged from nondetected (ND) to 103 micragrams par aubic meter (Ugfi)
duing theinitid sLrvey, and beiween 090 98.1 ughn fram those cdllected during thefdllow-up visit. Thirty-six
(92%0) of the: samples exossdad the NIOSH recommended exposurelimit of L0 ugn?. Thirty-two (76%0) of the
42 sufaesamplesfor PCBswereaboveour "guicding’ aitaiadf 100 micogamspar suaremaer (ugfin), while
20 (48%0) were abovethe EPA 1000 ugn? deen-up aitaria

Fvear samples cdllected for PCDDSPCDRsranged from ND to 0.33 picograms per cubic meter (pg/n), al of
whichwaebdow theNaiond Ressarch Coundl (NRC) evaugiion aitaia(10 pgh). Thefour sufacesarples
for PCDDYPCDFsranged from 095 o 191 nenograms per Suare meter (ng/n). Onedf thesampleswias
abovetneNRC guicdinedf 25 ngfi?. Of particular concemwasthe presancedf the 23,78 TCDD isomer, the
maoet taxic diaxinisome, inthe DrainFush aeaa aconcartration of 1.56 ngin.

Tracelevdsd bazang tdueng and xylenewearefound inthedrainfiiush, barrd flushing, and sdlvert recovary
aess but dl werewd| bdow the NIOSH recommeanded evdugtion aiteria. Detedtablelevdsof

1,1, 1-richioroethene [ 23-83 patts par million (ppm)] and methylene dhlaride (006-1.94 pom) werefoundindl the
samples NIOSH aurently recommendsthet methylene dhlaride exposre be contralled to thelowest feesile levd
andthet 1,1, 1-trichioroethene betreted in theworkplaoe with caution because of itsSmilar chemicd drudureto
ather dilorogthenes which have bean hoan to becaranogenicinlaboratary animels

Thesaum PCB concantraions (reparted as Arodar 1260) for the 60 partidpeting employessranged from 1t0 23
patspa hillion (ppb), withamean of 6 ppb. Rersonswithout oocupetiondl exposregenardly havessum FCB
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levdslessthen 20 ppb. Ffty-nine partidpents (98%0) hed PCB levdsof 20ppb or less Nonedf thesxty
partidpentshed kinfindngsuggestiveof daracne

Atthetimedf thisevauation, worker expoauresto PCBsexossded the NIOSH REL. Surface conoantraions of
PCBsand PCDDSPCDFs a0 exossded theguiddine aritaia. Surfaoe conoatrationsof FCBswearedso
mesaLred which excestied the EPA Slandard. TheseresLitsuggest thet aurrent work practioes and environmentdl
contrdsdo nat prevent excessve expoarestowarkas Recommendationsaremedeto contrd evironmenia

exoares
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INTRODUCTION

TheNatiord Ingtitutefor Oooupationdl Sefety and Heelth (NIOSH) reoaved areguedt for tedicd
asiganceon Jnuary 15, 1986, from the Directar, Air and Taxics Division, U.S Ervironmentd

Raedion Agacy (EPA), Regon VI, Kansss Gity, Missoun. The EPA reppested NIOSH assgancein
revienving the hedlth and sty agpedtsof the goplicationsto gparateapdydilanineted biphenyl (FCB)
destrudionfadlity a Neationd Hedric (Aptus), Incoparated, Coffeyville Kansss: On October 1, 1986,
NIO3H recaved arenuest from theregulatary compliance dffioer a Nationdl Hedric (Aptus) to pafama
hedlth hezard evelustion. The patentia expoauresinduded paydnlaineted bipharyls (PFCBs),
paychiarineted dibenzo-p-daxins (FCDDs), and polydilarineted dibarzofurans (FCDFS), ad
hydrocarbons

Medicd and evironmantd evdugionsweare conducted on January 28-20, 1987. Themedicd evaugtion
induded brief medicd intaviews physicd examinetions and the adlledion of blood ssmplesto dgemine
sFunPPCB levds Theemronmantd evdutioninduded theadledion of ar ssmplesfor FCBs ad
ufacewipesamplesfar PFCBs PCDDs and PCDFs Resutsfromthissurvey wereissued in Uy 1987
(evironmentd) and March 1988 (medicdl).

A fdlow-up evironmeanta survey was conducted on October 5, 1988, Air samplesweretskenfar FCBs
PCDDs and PCDFs Reditsfor thissurvey wereissued in March 1989,

Therestsdf dl evironmantd and medicd evduetionswill bedsoussed inthisrepart.

BACKGROUND

TheNaiond Hedric (Aptus) fadlity in Coffeyville Kansas providestumkey environmentd savicesin FCB
menecATEL

Trandfame's cgpeditors bulk all, and FCB contaminated mateidsaniving a thefadlity arefird checkedin
through the security departmant (chedk menifest and weightrucks). They arethen trandfared to arecaiving
aeq invantaried, and eventudly ored bessd onthar physcd dnaeradeidicsand contanas

All buk al dipmatsareandyzad for FCB contant and then pumped ino thepraper hdding tarks As
recuired, theail isshipped for indneration

Trardomeasaredrained onthedrain and flush teble, then flushed with 1,1, 1-trichliorogtheneand dried.
Whendied, they areresedled and shipped to an authorized landill.

Cepedtorsand delrisare ssyyegated and recontaingri zed asrepuired, shipped for indngaion, or tekento
anauthorized landil.

Low patt ol (<500 gom) may bedhamically detaxdfied to diminete FOB contert.



V. METHODSAND MATERIALS

A. BEwviroommatd Bvdudion

Theawvirommantd evdugtionsconasied of deemmining patentid inhelation exposuresby adlleding
full-shift parsond exposreand generd areadr ssamplesfor PFCBs FCDDSPCDRs ad
hydrocabons Also, to deeminethe patentid for demmd expoaureto PCBs PCDDsand PCDFS
anumbe of wipesampleswere datained fram variousworking Surfaoes

1  Pdydaireed Bipheys(PCBS)

a ArSapes

Ganad aeaand brething zone (parsordl) ar sampleswere cdlledted by draning ar

through 150-mg flons tubes attached to bettery-oparated sampling pumpsat a
precdibrated flow rate of areliter par minutefor theduration of thehift.

For andysis (NIOSH Method 5603Y), theflaris] tubeswere ssparated into their
primary and bedkup ssions: Each sadtion, dong with theglasswod plugwhich
preosdesthefront section, was desorbed inoneml of hexanewith sonication for /2
hour. Thegesdramatogrgohic andysswas pafamed on aHemMett-Peckard Mocd
5730A gesdramaiogrgon (GC) enuipped with an dectron cgpture detector and
acessiesfor callary cdumn cgpdhliies A 30-mx 0.31-mmfused slicaWCOT
caillary adumn coated intemelly with DB-5 was used with tamperature programming
from 210°C (hdd for two minutes) to 310°C a aratedf 8°Ciminute. Fiveparoat
mehenein agonwesused ssthecarier ges Theinjedtor wesoperated inthe litless
mode Thepressnced an Arodar wasdatamined by comparison with sanderd
samplesof Arodors 1016, 1221, 1232, 1242, 1248, 1254, and 1260 obtained from
theEPA. Quantitaion wespafomed by summing thepesk haghtsdf thefivemgiar
pesksdf thedanderds and comparing thosesumsto those of thesame pesksonthe
sarde

Two Arodars (1242, 1254) werefound duing theevdution. Theandlyticd limit of
Odedtion (LOD) was 0.007-0.14 micrograms per sample (Uy'sample) far Arodor 1242
and 0003-007 uysamplefor Arodor 1254. Thelimit of quentitation (LOQ) wes
0.02-047 uysamplefor Arodor 1242 and 0.01-0.25 uy/samplefar Arodor 124.

b. SufaceWipeSamples

A wet-wipe pratoodl was usad to asssssthe surfece concantrations of PCBs The
ufacewipesampleswareadledted usng 3' x 3" Soxle-extracted aotton gauze peds
which hed bemwetted with 8 ml of pediddegradehexane: Thesampling procediure
congged of marking the boundaries of a0.25-n¥ areaon the desired surface and wiping



thisaeawiththegauzeped. Thesampleped weshddwithagloved hend afresh
nordinear palyethyleng unpladiazed govewes usad for eech sample: Thesurfacewas
wipedintwo dredtions (the ssoond direcion wes at a90° angleto thefird direction).
Each gaurze ped was used towipeanly onearea. Thegauize ped samplewasthen
placedinagiasssamplecontaner equippad witha TeflorHined lid.

Thegauzesardesweare prepared far andlyssby extradionind0 ml of hexanewith
gekingfor 0 minutes Thehexaneweastrandfiared to aconoantrator tube, and the
gauzewastinsd twicewith 10 ml of hexane Theconoantrated hexaneduat wes
deenad onaflais! cdunn, and thesampewasbrought to afind vdumed 3ml. GC
andydswasthesameasprevioldy desibad for theflanidl tubes exognt thet whenbath
Arodors 1248 and 1260 were presant, only three peskswiere used to quantitete
Arodor 1248,

TheLOD was0.21 uy/samplefar Arodar 1248, 0.15 ugy'samplefor Arodor 1294,
and 0.26 ug/samplefor Arodar 1260.
TheLOQwas0.70 ug/sampefor Arodor 1248, 052 ug/samplefar Arodar 1254,
and 087 ug/samplefor Arodar 1260.

2. Rdydhilainated Dibenzodiaxins (FCDDs) and Palychianineted Dibervafurans (FCDFS)

a

Air Sargdes

Thear sampling devicefar FCDD/RCDF compoundsconddtsof two dages Thefird
dageisad7-mmdassmiadiber filter (B 2000, 03-um) for cdlleding particulaes
Theseoond dgeisagasscatridge containing eght grams of 140°C adtivated 30770
meshslicagd absorbat. Thedlicagd catridgeisgenardly sakedwith

2,3,7 8tetrechlorodiparzo-p-diaxin-2C, and 2,378 terachiorodiberzo furan - C,
beforesampling for quentification and to aooount for any retention losses during samgling:
Thedasscatridge containing the aiked slicagd absorbant isssdledinarugged Teflon
housngwith fluordegtomer Viton "O' rings

For ssmpleadledion thesampler isplaced inaverticd position and attached viaTygon
tubing to a0 lite/minuteratary vaneveouum pump. How ratesareregulated using
predsion contrd vavesand gppropriate flo messuramant devioes

QfaceWipeSarpes

Toatain an acogptable detection limit, each FCDD/PCDF wipesamdeconsged of a
compoaditedf four 0.25nf wipesamples for atotd areacf 1L0nT. Theseae
adledted usng thesametedmique asthe FCB wipesamples Thewipesamplesare
extracted with tduenefor 16 hoursusing aSoxhiet goparatusto dissalve the FCDD and



PCDFfromthesamples Theresuiting tduene solutionisconoantrated to neer dryness
onarotary evgoaraar. Anextendve purification processisthen used to preparethe
sardesfar adyds

Thear and uface samplesareandyzed by ages dyamatogrgahimess oedrometer
equipped with aDB-5 (sreening) cdumn and by DB-17 and SP 2331 cdunnsin
tandem (for isomer confimnetion). Sdected *C and *'Cl labdled PCDD and PCDF
isomersareinduded asintamd dandardsand recovary (Surogete) dandards

Andysesare pafomed to mesaretatd tera, pantar, hexa, heptar, and
odtachiarineted dibenzofurans totd tetrar, pentar, hexa, heptar, and odadhlarineted
dbenzodiaxing and pedfic FCDD and FCDF isomascontaning darine
aidituioninthe2, 3 7,ad8podtions Theamdyticd limitsdf detedionwearevaigile
and ranged between 00001 and 1. 778 nenogramspar sample

3. Hydocabons

Thear samplesfor hydrocahonsweare cdlledted by draning ar through agliasstube
oontaining 150 mg of edivated cherood & aflowrateof 02 literspar minuteusing cdlibrated,
bettery-operated sampling pumps: Thesampleswere desorbed with cabon disuifideand
andyzed by gesdrameogrgahy withaflaneionzaion deedtar. Idantitiesof andyteswere
corfirmed by messoedromry. Thelimitsof detedion for thevarious arytes are reparted

bdow:
_Andytes _ LoD
(milligargsamde

|| l-richioroghane 023
MehyleneChlaide 001
Bavae 001
Tduae 0.01
Xylene 0.03

B. Meadd

Themadica survey indudad, for esch partidipart, (8) an examingtion of thekin of theheed and neck
far dgnsaf dloracng and (b) messremant of seum PCB conoantration. All e@rployessworkingon
theman produdion floar thedaysof our vist wereinvited to partidpete. Officewarkersand truck
divaswerenatinduded. Venoushlood wasdateined usng amutipedraw Veaoutaner sygem. The
blood wesdlowed to dat, and seum was ssparaed, frozen, and sant to the Center for Ervironmentd
Hedth and Injury Contrd (CEHIC), Cantarsfor Diseese Contrd, Atlanta, Georgia, for andlyss To
prevert contamingtion of thellood sampleswith FCB from theskin, theffirg tubeof lood wes



dscarded, and the ssoond tubewes usad for PCB andlyss

Theandyticd method used by the CEHIC labaratary invalves ges drometagygohy with dedron
capture oetedtion, using the Webb-MoCdll factarsto quentify PCB.2 Theresitswearereported as
Arador 1260, in partsper hillion (ppb) of saum.

EVALUATION CRITERIA

Asaguidetotheevaueion of the hezards posed by work placeexposures NIOSH fidd g&tf erploy
emvronmand evdugtion aitaiafor asssssmat of anumber of dhemicd and physcd epats Theeaitaia
areintended to uggest levd s of expoaureto which most warkersmay be exposad up to 10 hours per day,
40 hours per week far awarking lifetimewithout expariendng advere hedth efeds Itis however,
important to notethet nat dl workerswill be pratected from adverse hedlth efedisif tharr eqposresare
mananad bdow theelevds A svdl paroantage may expaience advaerse hedth effedtsbecause of

indvidud susoeptiballity, apre-exiding medicd condition, andlor ahypersanditivity (dlegy).

Inaddition, some hezardous substances may act in combinetion with ather work place expoaures the
ggad evironmat, or with medicationsor parsond heitsof thewarker to produce hedth effetsevenif
the cooupetiond exposresarecontralled a thelevd st by theevauation aitaion. Thesecombined efeds
aedten not conddared intheevdugtion aitaia Alo, Somesbgtances are aosorbed by direct contact
with the skinand mucous mambranes and thus patentialy inoressethe overdl expoaure: Findlly, evalugtion
aiteiamey diengeove theyearsasnew infammetion on thettaxic effeds of an egant becomeavaldde

Thepimary sourcesof evironmanid evdugion aiteiafar thewark paceare 1) NIOSH Gritaia
Dooumantsand Recommendad Expoaure Limits (REL 9), 2) the Amarican Conferencedf Govammenta
Induetrid Hygienids (ACGIH) Threshdd Limit Vdues(TLVS), and 3) the U.S Departmant of Lebor
(OHA) Pamissble Exposure Limits (PELS). Often, theNIOSH recommenddionsand ACGIH TLV's
aelowve thenthe coreponding OSHA PELs TheNIOSH RELsand ACGIH TLVsareusLdly bessd
onmorerecant infometion then arethe OSHA sandards The OSHA PELsmey dso berequired toteke
into acoount thefeeshallity of contralling equoauresin vaiousindLaneswhaetheagaisareustt the
NIOSH-recommended expoarelimits by contragt, are besed primanly on conoarsrdaing tothe
prevention of cocupetiond dseese. Inevduating theexpoaurelevdsand the recommencitionsfor reduiang
theselevdsfound inthisrepart, it should benoted thet indLetry islegelly required to meet thoselevelspedfied
by an OSHA PEL.

A imewdghted average (TWA) expoaLrerdearsto the average artoome concentration of asudance
duinganaméd 8- to 10-hour warkday. Some sUbstances have recommended shart-tam exposurellimits
ar calling vdueswhich areintended to Sppdemant the TWA wharethereare recognized taxic efedsfrom
high, Sorttem expoaures

A. ECBs
PCBsarediainated arometic hydrocarbonsthet were manufediured in the United Siatesfrom

19290 1977 and primatily marketed under thetrade name Arodar? They foundwideuse
becausethey arehest ddle resdant to chemicd axidation, adds besesand ather dhemicd apants



dableto axicion and hydrdysisinindugtid use and havelow dlublity inweter, low flammetlity,
and favoradledidedtric propaties Additiondly, they havelow vgpor pressrea ambient
temparduresand visoosty-temparaurerdaionghips thet ware sLitedle for awide varidty of indudrid
gdicaions RCBshavebe used commeddly ininsuaing fluidsfor dedricd equipmart, hydraudic
fluids heet trandfer flLidss ubricants plagiidzas and componantsof sufececodingsand inks*

Thedffaent FCB mixturesmarketed under differant trede namesare diten dreratarized by a
four-dgt numbe. Thefird wo dgitsdanatethetypeof compound (12" indicating biphenyl), and the
latter two dgtsgving thewaght paromntegedof dilaring with theexagption of Arodor 1016, Inather
commadd preparaionsthe number code may indicate the gopraximete meen number of dlarine
aomspar FCB mdeoule (Prenodar, Clophen, Kenedhlar) ar thewaight parcantege o dilarine
(Fedo).

Didary PCB ingestion, themgor source of population exposure, cooursespedidly through egting fish,
but PCB resduesaredso foundinmilk, eggs dheese and meat. PCB redduesareddiedtddein
vaioustissuesof personswithout knoawn oooupetiond exposureto PCBs Meenwhaeblood PCB
levdsrangefrom 1.1 to 83 patsper hillion (jppb), whilemeen ssum FCB levdsrangefron 21 to
24.2 pob for parsonswithout known oocupationdl exposre® Meen saum PCB levdsamong
worka'sin one cgpeator manufactiuning plant sudied by NIOSH ranged from 111 to 546 ppb, o
gpraximetdy 5to 22 timesthe beckground levd inthe community. Meen ssum PCB levdsamang
warkeasintrandome mantenenceand repar typicaly rangefraom 12 to 51 pob, congderddly lowver
then amongworkers a capeditor manufediuning plants®

RCB taxiaty iscomplicated by thepresancedf highly toxicimpurities epedidly the palydhlarineted
diberzofurans (FCDFS)’, whichvary inamount depending onthe menufediurer and percart
daingtion® and which arefound inincreessd concentraionswhen PFCBsundergo inoomplete
pyrayss™ Aswell, differet animd oedes induding men, vary intheir pattem of bidogic response
to PCB exposre®

Two humenegaidemicsdf dilaraong "Yudhd' and ™Y u-dhag,” resLited framiingestion of codking al
acddantaly contamineted by aPCB het-exdnengefiuid usad inthe all'spesterization ™ Although
RCBsweeintidly regarded sstheeidogicagatinthe Y usho dudy, ardysesof thedffeding
oooking ail demondrated high levdsof PCDFsand palycdilarineted quartaphenyls aswdl ssather
unidentified chloringted hydrocabons in addition to PCBs ™

Thereadtsof indvidud dudiesaf PCB-expossd workkersareremakadly consgat. Amongthe
aossstiond dudesof theoooupetiondlly exposed, aladk of dinically goperatilinessin Stutions
with high PCB expoaressanstobetherde Chlaracnewas dosaved inrecant dudiesof worka's
inltdy, " but not anongwarkersin Audrdia®” Firland,2 or the United Sates®°2 Wesk positive
ocomdationsbetwesn PCB expoaLre, or ssum PCB levels and SGOT %82, GGTP522 gl
plaamatrigyoarides have bean reported®%2 Codationsbeivwean plaamatrigyosides” and
GGTP? havedso beenfound among community residentswith low level PCB exposures Causdlity
hesnat beenimputed to PCBsin these arosssedtiond dudies



Thelntemationd Agancy far Reseerch an Canoar hes conduded thet the evidencefor PCB
caanogeniaty inanimelsand humersislimited. " Cartain pdydhlaineted biphenyisare cardnoganic to
miceand rasdter thar ord adminidration, produding benign and mdignart liver negdlaams Ord
admingration of paychlaineted biphenylsinoreesed theinddance o liver neodlaasinratsprevioldy
exposad to N-nitrosodiethylaming”. ®

Inamortdlity sudy among workers et two capeditor menufediuring planisinthe United Sates” a
gredter then expected number of dbosarveed degthsfrom canoar of theliver and canoar of theredtum
waenoted. Nather incessewesddidicaly sgnificant for both dudy stescombined. Inarecat
updated thisstudy?, however, with fdlow-up through 1982, an excessinliverbiliary tract canoer
wasdaidicaly Sgnificant (5 dosaved vs 1.9 expedted). Theexaessin canoa of theredumwiasdill
devaad but nat datidicaly sgnificantly so. Inthismardity sudy, theparsond imewdghted average
expoauresin 1976 ranged from 24to 393 ug/n a one plant, and from 170to 1. NIOSH
recommendsthet cooupetiondl exposLresto caranogansbereduoad to thelowest feesdleleve.
Resitsof svard invedtigetionsof FCB surface contamingionin dffice bulldngsindicate thet thereisa
"beckground’ levd of surface conlamirgtionintherangedf 50to 100 micogramsper uare meer
(i) > Thaeforg for surfacesin the cocupetiond environment thet may beroutingy contacted
by the unpratected skin, NIOSH investigetors havee recommended thet PCB contaminetion not
exassd 100 ug/n? (thelowest feesiblelevel considaring beckground contamintion).

TheU.S BEviroomeantd Rratedtion Agancy hespubdished asall deenup palicy (April 2, 1987 - 52
FR 10688) whichindudes disoussions of indLitrid Surfaces contamingted from PCB salls® Inthe
"Devdgpmat’ ssdtiondf thepdlicy (RisksPosed by Lesksand Sallsof FCBS), the EPA datesthet
theedimated level of anoogenic risk assodated with demnd exposLresof 1.0 ug/100an (100 ugin)
of PCBson had, indoor, high-contact Surfacesisbetween 1 x 10%nd 1. x 10° (bewean 1in
100,000 n 1in 1,000,000 cancer desths). A high-contadt indudtrid surfacewesddfiined as"a
ufacewhichisrepestedy toudhed, dftenfar long paiodsdf time” Manned mechingy and contrd
pendswearegven asexamplesof high-oontact aurfaces Thepalicy dso Sates "Residud FCB levds
of 10ug/100 a? (1000 ug/n) onindoor low-contact Surfacesinindudria areeswould nat be
expacted toresut in Sgnificant eqpoares” Examplesof lon-contadt induetrid surfacesinduded
adlling, walls floors roofs roedwaysand Sdewelks uility poles unmanned mechingry, conaretepeds
benesth dedtrica equipment, aurbing, extarior sructurd building components indoor vauts and pipes

However in EPA'sconddadion of the codshandfits and aganerd ladk of ddaon theincrementd
oodsaf daoontamingionto vaiouslevdsaf FCB cortamingtion, the BPA aill deenup Firdl Rule
requiresthet high-contact and low-contact indutrid surfaoesbedeaned anly to 1000 ug/n, or
10,000 ug/n for low contadt, norvimpavious surfaces with encapaulation.

PCDDSPCDFs
PCDDsad PCDFsaretwo saiesdf tricydic aometic compounds: Thenumber of dilaineaioms

canvay betwean 1 and 8 (mono- through oda-cilaro homdogs), reduiting in 75 PFCDDsand 135
PCDF podtiond isomers



Thetoxic dfedsdf these compounds are assodated with the number and Soeafic plecamant of the
dlaineaonsintrermdecue Thetera, penta: and hexachianineted isomer groups exhibit greger
toxidity then the ather chlaringted forms®* PCDDsand PCDFswithdilarined positions 2,37, and
8aepaticualy taxic** PCDDsand PCDFsaehighly taxicin expaimentd animeswhen
adminigered aoutdy Sbdranicaly, or dronicaly. % Taxic effetsindudesevareweight loss liver
necrods and hypertraphy, skinlesions immunoauppression, rgprodudivetoxiaty, teraiogenesisand
degth. Of the 75 PCDD and 135 PCDF isomers only 2,3,7,8- TCDD andamixture of

hexach arineted dbazo-p-dadnswith four of thesx dhlarinesin positions 2,37, and 8 havebean
tested for caranogeniaty. Two independant dudiesof 2,3,7,8- TCDD shoved Sgnificant incressesin
theinddecedf liver and/or lung tumorsin exposed rodants®= A mixturedf two 2,3,7,8-9Ubdtituted
hexadhaineted dbenzodiaxinsweasfound to produce aninareesed inddence o liver tumarsar
neoplagtic nodulesin exposad rasand mice™ Exposureto PCDD can casechloracneand liver
toxidty inhumens®® Thareisuggedtiveavidenceof an assodation between inoreesad inddence of
canogr in peopleexposad to PCB contaning subdattid anountsof PFCDF® and in pecple
exposad to phenaxyaodic hehiddes contamineted with PCDD, induding TCDD.®*  Definitecausd
rdationdhipsbaiwesn eqposreand caranoganic dfedsin humansremain undear, hoveve, dueto
theinedeuetdy defined sudy populationsand theinfluences of mixed expoares

NIOSH recommendsthat 2,3,7,8- TCDD beregarded asapatentid oocupationd caranogen, thet
oocupetiond expoareto 2,3,7,8- TCDD beocontrdled to thelowest feesblelevd, and thet
Oscontamination messuresbeusad for 2,.3,7,8- TCDD-contamingted wark evironmants This
recommenctionisbesed onanumber of rdiddle sudiesdeamongraing caranogeniaty inratsand
mice®

Air and sufaceguddineaitaia ar FCDDIPCDFsareexressad as2,3,7,8- TCDD equivdants
2378 TCDD equivdatsareddined asthe conoartration of 2,3,7,8- TCDD which, by itsdf, would
etibtthesamehbidogcd patency esthemixtureof drudurdly-rdated compounds FCDDsand
PCDFs adudly presartinasample Thesrududly-rdated PCDDsand PCDFsthet are
corsdaradinthecdadaion of 2,378 TCDD equivdatsindudethetera: through odachiaro
homadagsand 2,3 7,8-aUodtituted isomars®

Thisprooadure initidlly developed by theNew Y ark Sate Depatmant of Hedlth, edimatesthe
amount of 237,8- TCDD thet would haveto be presant to exnilit agmilar toxiaty asthemeesred
amounisaf dl of theather FCDDsand PFCDFs Theproosdure assumes catainweghting fadtors
(ratiosof taxidties) between 2,3,7,8 TCDD and theather PCDDsand PCDFs® Theweighting
factars(cdled toxiaty equivdency fadtorsby EPA) arethose currently propossd by EPA [Inieim
Proouresfor Edimeating Risks Assodated with Expoauresto Mixtures of Dibenzo-p-Diaxinsand
Diberzofurans (CDDsand CDFS), Risk Assssament Forum, EPA 625/3-87/012, 1987].



PCDFs Fadtor PCDDs Fadtor

2378 TCDFs 01 2378TCDD 10
other TCDFs 0001 other TCDDs 001
2,37,8PeCDFs 01 2,378PeCDDs 05
other PECDFs 0001 other PeCDDs 0005
2378-HXCDFs 001 2378HxCDDs 004
other HXCDFs 00001 other HXCDDs 0.0004
2,378 HpCDFs 0001 2378-HpCDDs 0001
other HpCDDs 000001 other HpCDDs 000001
OCDFs 00 OCDDs 00

Theconcantrations of the FCDD and PCDF compoundsare convearted to TCDD equivdentsby
multiplying messured vaues by thegpproriatefadiar. The TCDD equivdatsaetrenaummed ad

compared totheguiddinevaue

Thedoxinsubcommittee of the Nationdl Research Counal recently ressad areport on ecogpitablelevdsof
daxin contamirgtionin officebuildngsfalowing randfomer fires® Theexpoaureguicdinesadopted by the
Sboommitteewere 10 pyi® for ar and 25 ngin' for Surfaces expressed a52,3,7,8-TCDD equivaents
Reported lifetime canoer risk edimatesweare9x 108to 2 x 10* & therecommended quicdine: Risks
carespond to asgngle source contamingtion, ether ar or uface. Risksand expoauresfor smultaneous
expodureaeaddtive For example, risksapply for exposureto 10 pgfin? of ar only, 25 ngin? of surface
only, or 5pgim? of ar plus 125 ngin? of surface. Smultaneousexpogrea 10 pg/ne® of &r and 25 ng/n? of
ufaeimpliesrikstwicesslageasgvenvaues

1.1.1-Tridhoroethene®™®

1,1,1-Tricharogthene (methyl cilaroform) isadegreeser and olvant of rdativdy low toxiaty. Vgpor may be
mildy imtaingtoeyes At avapor conoantration over 1000 ppm, anedhic effedsinduding

lightheededness dizziness and incoordingtion hevebeen rgparted.. Asisthe casewith ather hdlogeneted
hydracarbons cardiac arhythmias resulting from exoessve exposre have bean reparted. No physidogical
efedtshave bean reported when vgpor concantrationsarebdow the TLV of 350 pom. Repeted kin
contact canleed to demdtitis ssoondary to defatting. NIOSH recommendsthet 1,1,1-trichlorogthene be
tregted in theworkplacewith caution because of itsamilar demicd drudureto four ather dloroethenes
which havebean shown o becardnoganicinleboratory animds® Theaurent OSHA PEL is350 pom.

Methyiene Chlorice®”

NIOSH edimatesthet 1 millionworkersare patentialy exposad to methylenedilaide duningits
menufadureand usssasadvat, aaosd prapdlant, fumigant, and dowing egant infledble urdhenefoams
In 1976, NIOSH pubdished adocumeant entitled Griteriafor aRecommendsd Sandard . . . Oooupdtiond
Exposureto MehvieneChlaide Inthet ariteriadocument, NIOSH recommended a10-hour TWA




oooupetiond exposurelimit of 75 partspar million (ppm) inarder to prevart ineference by mahylenedilanide
with ddivary of axygen totissuesand impeirment infundions of the oantrd nevoussysam (CNS). Since
1976, the caranogeniaty of methylenedilaride hesbean documented insevard dudiesinanimds Onthe
begsaof cardnogenic and tumangenic regponsesin ratls and mice, and in acoordance with the Canoer Rdlicy of
the Cooupetiond Sefety and Hedlth Adminigration (OSHA) ("l dentificetion, Classficetion, and Regulation of
Patentid Oooupetiond Cardnogans™ 29 CRF1990), NIOSH recommendsthet methylenecilaridebe
regarded ssa"potentid oooupetiond cardnogen” Although the patentid for methylene dlanideinduoad
canoer in humens hes nat bean detemined, the praboetallity of apopulation of exposed warkersdevdoping
canoe could bedecreased by reduding exposre. Therefore, NIOSH recommendsthet coocupetiond
expoaureto methylenediaride be contralled to thelovest feesdlelimit.

E Bawme®
Expoareto bawane can result in centrd nervous sydem dgaresson and skininitation. Thedetaonbazare
dsoleavesno doubat regarding the humen cardnoganic patentid of thischemicd. NIOSH recommendsthet
oooupetiond expoaureto banzene be contralled so thet noworker isexposed to morethen 0.1 ppmasan
8hour TWA and thet dhort-term exposure be contralled so asnat to excesd 1 ppm asdeemined inany
15-minutesampling paiod. Futhermarg, sncethereisthe patentid for Sgnificant amountsof berzeneto enter
aworker®shbody by demmd absorption, NIOSH urgeswarkersto use carewhen hendling berzeneand
berzene contaminged Olverts

F.  Tduze

Themgar taxiaty of tduenein thecooupetiond stting isitsneurdogic dfeds mustular weskness
incoordingtion, and mentd confusion. NIOSH recommendsthat no worker be expposed to aconoantraion
grester than 100 ppm determined asa TWA expoaLrefor up to a10-hour workday, 40-hour workweek &
TheOSHA gandardis200 pom.®

G XJeae
Themgar taxiaty of xylenein the cooupetiond sdingisitsneurdagic dfedts musoular weekness
incoardingtion, and manta confuson. NIOSH recommendsthat noworker be exposad to aconcentration
grester than 100 ppm determined asa TWA exposLirefor up to 10-hour workday, 40-hour workwesk.
The OHA gandadis 100 ppm.™
VI. REULTS

A. BEwvirommatd Bvdudion

A tad of ar samples (32 bregthing zoneand 7 ares) weare adlledted for andydsof PCBs(Tddles-V, ad
VIII). Thirty-gx (92%0) of thesamples exoasded the NIOSH recommended exposrelimit of 1.0 ug/n,
uggested asthelowedt feesdelimit. The PCBswereidentified ss Arodars 1242 and 1254,

The PRCB andysssof 42 samples adlleted onvaious sufecesare summaized in Tadles |-V ad V.



VII.

Thinty-two (76%0) of thesamplesware sbove the guiddineevaugiion aiterion of 100 ugin?, while 20 (48%0)
of thesamplesware above the 1000 ugnt EPA deenup aiiterion. The PFCBswareidantified asArodars
1248 and 1260.

Fvear samples(Tabe VIII) wereadledted for terathrough oda-cdiarineted FCDD and FCDF homdogs
adthe2378tdraisomas Thecdauaed concantrations of TCDD-enuivaentsranged from non-oetected
t00.33 pgn?, dl of whichwarewel bdow theevdugion aiteiacf 10 pyi.

Four sufacesamples(Tades1-H V) were adllected for tetrathrough oda-chl arineted PFCDD and FRCDF
homoogsand the 2,378 teraisomars Thecdaulaed concentraions of TCDD-equivaentsranged fram
095t0 191 ng/n', with onedf thesamples ebovethe NRC guicdlinedof 25 ng/in?. Of particllar concamwas
thepresenced 237,8-TCDD , themodt toxic daxinisomer, inthe DranHush sample(Teblel) @ a
concartration of 1.56 ngin't.

Nineorganic vagpar sampleswereteken inthe Dran'Hugh, Bard Hushing, and Sdvert Recovey aress
Resltsdof thesamplesaedhoanin TedeVII. Tracelevdsd bazeang tdueng and xylenewerefound, but
wearewd| bdow the NIOSH recommended evdugtion aitaia Detedablelevdsof 1,1,1-trichioroethene
(2383 ppm) and methylenedhlaride (006-1.94 pom) werefoundindl thesamples NIOSH currently
recommendsthet methylene daride expoaure be contrdled to thelowest feesiblelevd and thet

1,1, 1-richiorogthene betreted in theworkplaoe with caution because of itssmilar chemicd drudureto ather
dhlorodhenes which havebeen Sroanto be caanogenicinlaboraiary animes

Medicd Evdugion

Sxty emdoyesshed the skin examingtion and provided abdlood sample: Thesixty partidpentsinduded 57
menand 3women. They rangadinagefrom 20to 0 years withamedian of 2. All enployess(exduding
office parsonnd and truck drivars) warking onthe day of theSudy partiapeted.

Nonedf the@) patidpantshed infindngssuggestived dilaracne

Among the 60 partidparts saum PCB levdsranged from 1 to 23 ppb, withamean of 6. Prsonswithout

oocypetiond exposreganardly have saum PCB levdslessthen 20 ppb. Fity-nine partidipentshed PCB
levdsaf 20ppbor less

DISCUSSON

Air concantratons of PCBsexassdad theNIOSH REL (LOugfim?) indl aressof theplart. Sncethewarkarsae
exposed to asugpacted humen caranogans the helf-mesk resairatarsin usedo nat meet the NIOSH
recommended level of pratedtion.? When reairatary protection isrecpired to achievethelowest exposure
conogiration, then anly themodt effedtiveresairaiorsshould beusad. Supplied-ar resaratary protedionis
recommended inuch stugions Howeve, duetothelayout of theplant and the maallity nesdied in oatainjolos
(forlift chvers etc) thismay not bepossbleindl stugions Gengrd areaair concantraionsof FCDDSRCDFs
waedl bdow evdugion aiteia



VIII.

Suface contamirgion with FCBsingdethe containmeant aressismuch gregter then the exising EPA desnup
dandard (1,000 ug/in?). Surface PCB levdsin someaessoutside of the containment aress arenat being contralled
to near background levels (100 ugn or les). Thisindicatesthet pdidesand prooeciuresin placefor conaning the
PCBsinddethe contralled aressarenat efedtive. The physical sgparation of the protection and nonHpratedtion
aessistoo easly compromisad. Onedf thesufacesamplesfor 2,378 TCDD equivdensingdethe contanment
aeawasd ebovetheevdudion aitaia

Themedicd datadid nat document excessve absamption of FCB anongwarkas  Theladk of devated saum
PCB conoanirations acoompanying thewidesoresd FCB contaminetion documented in our environmental sudy
mey havesevard exdardions  Thefaality hesbean gparating far anly 3years Thisduraion of exposremay nat
beaffidently long to resuit indevation of saum PCB levdsif equoareswearerdativey lowv. Rasord praiedive
euipmant, athough ssamingly inedeete a thetime of thissurvey, may have pratected workersto someextert
fromabsomption of FCBs  Basad onthissiudy, it isimpossbleto evdugte the rdative contributions of persord
protecive equipment and short duraion of exposureto the goparant lack of subdtantid dsoption of FCBs

Recommanddios

. Accesstothefadlity shoud beonaredriced and contrdlled besis A dean/dinty chenging room and showver
fadlity should beused by anyoneentaing or leaving theplat. Thedressng areafar entry should besparae
fromtheredressng/dowe aeafor exit. Thistypedf prooadureisnecessary to prevart
PCBIPCDFSPCDDsfram being transfared aut of theplart. It will dso preveant the contaminetion of stret
dahing

2. Bgnegingand admindrativecontdsshoud be utilized to reduce FCB/RCDD/PCDF levdsto thelovest
extat possble Intheinteim, sncedl of thesamdlestekenwithinthe plant for arbome FCB levdswere
abovethe NIOH evdustion aiteia, it isrecommended thet the entire plant be mede ameanctory reairaior
aea Anyoreantaing theplant should weer aType C supplied-ar reairetar. A reairatory pratedion
program should beimplemented thet complieswith OSHA regulations 1910.134.

3. Duetothehighlevdsaf PCB, PCDF, and RCDD contamingtion, the DrainHush areashould beisdlated
(uilizng endoaures vertilation sydes dc) fromtheres of theplant. Acoesstothisareashould berestriced
tocontrd crosscontamingtion of ather aressof theplant. All pratedivedathing and ecuipment utilized inthis
aeashoud nat betekento ather aress of theplant. All dgposshledathing should beplaoad in marked and
goproved containarsand digoossd of gopropriatdy. Until thelevelsaof arbome PCDFSPCDDscanbe
edablished, it isrecommended thet thewarkersin thisareawear acombingtion Type C aypdliedkar
resairator, with full faogaiene, gperated in pressure-demand mode, and equipped with en auxdiliary
postivepressuresaf-contained ar Lypaly.

4.  Low-contamingtion aress (aressthet do nat hende PCBs such asthelundroom and maintenence aress)

dhaud beisdaed fromthehigh contamirdion aress. Sufacesin thesearess hould bedeaned bdow the
RCB/PCDHRCDD evdudion aitaia whichisto thelowest feeshlelevd (bedkground or limit of detection).
Airborelevds



of PCBsshould bereducad bdow the 1 ugin? evelugtion aritarion uiilizing proper enginesring contrals
Anyoreentaing these aress from ahighroontaminetion areashould undergo adecontamination process

Ataminimum, high-oontact Surfaces (as defined by the EPA®) in the resricted access aress shauld be
deaned, using EPA-destribed methodss to below the EPA tandard of 1,000 ugfin? (10 ug/100 o).

Theposshility thet trudk trefficinto and out of the plant could be dtivey trandfaring FCBs PCDFs and
PCDDsout of theplant should beevaueted. If these substanoes arebeing camied out of theplart,
modficaionsinloeding and unlceding procedures may benecessay.

It isrecommended thet an ar and Surface sampling program far FCBIRCDFSPCDDsbeimpementad to
edablish conamingion levdsindl aressof theplant. Anongaing programwill benecessary to detemireif
contamingion levdsareinoressng or deressing. Itishighly recommended thet the savices of acattified
indudrnid hygienis, who hesexpaiencewith PFCBs PCDFs and PCDDs beutlizadinetabisinga
comprehasveindudrid hygeneprogram

It isrecormmended thet useof methylene dlarde be disoontinued asameansfor ramoving labdsfrom
bards

Raiadic blood PCB testing should becontinued. If aworker isfound to havean devated FCB blood levd,
anindvidud expoaureassssamant houd be conduded, and gpprgariae modificaions hould bemedeto
redliceexposre Theexposureassessmant should conoatrateon evdueting dl fadtorswhich could be
leeding to excessve PCB dosomtion, such asinedenuigte resairatory protection, skin contedt, work practices
persord hygiene equipmant, skin decontamingtion, and prooess contrd mesares
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Table [

Surface Concentrations of 2,3,7,.8 - Tetrachlorodibenzo-p-dioxin Equivalents
Surface and Afrborne Concentrations of Polychiorinated Biphenyls (PC3s)

Mational Electric, Inc./Drafn and Flush Area
Cof fayville, Kansas
HETA 86-510
January 28-29, 1987

ti 2,3,7,8-TC0D ﬁuiﬂhnts Job Type of Sample PCB Air Lewvels Location PCB Surface Levels
Locat "on ' {ng/m Tug/m”] Tug/m=]
rat Flush Pad 190.5+% Drain & Flush Breathing Zone 1.6 Drain and Flush/Top/Corrugated Metal 832,000
e E - " 6.7 Personal Protective Equipment Locker/ 2,316
. Outside Drain and Flush Berm
" " 7.8 Epoxy Painted Floor/Outside Dratn and 10,080
Flush Berm/Changing Area for Clothes
: and boots
u - 1.9 Unpainted Fleor/Inside Drain and Flush 141,120
; Berm Changing Area
L] " 4.6 PCB Correlatfon (Taken beside PCOD/S 1,560,000
PCOF Sample)
1.0 (RIUSHY TOU (RIOSAT
Evaluation Lriteria RIOSAT o (et

1.0 1

25.0 (MRC)
¥ T3 sampTe contatned 1.56 ng of 2,3,7,8-1C00

ng/me = nancgrams of TCOD equivalents per square meter of surface

ug/m3 = micrograms of PCB per cubic meter of afr
uqfflz = micrograms of PCB per square meter of surface
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Table 11

Surface Concentrations of 2,3,7,8 - Tetrachlorodibenzo-p-dioxin Equivalents
Surface and Afrborne Concentratfions of Polychlorinated Biphenyls (PCBs)

National Electric, Inc./Berm Ho. 9
Cof feyville, Kansas
HETA 86-510
January 28-29, 1587

Location 2,3,7,8-TCOD Eqyivalents Job Type of Sample PCB Air Levels Locat fon PCB Surface Levels
[ng/me] Tug/m3}
(ug/m2) :
Floor Berm Ma. 9 1.7 Berm No. 9 Breathing Zone 7.6 Unpainted Cement/10 ft. 72,000
(unpainted cement) from Safety Shower
" ’ 6.7 Rampway/between Berms £ 9 and 12,160
F3(clean area)
N : 7.8 PCB Correlation [taken beside 11,280
Dioxin/Furan sample)
- - 3+g
L] ] “E
¥
“Fvatuatlion writersa 1.0 (HIOGH] T-0 (NIUSH] TOU (RIOSHT
1000 (EPA)

25.0 [HRC)

ng/m- = nanograms of TLOD equivalents per square melfer of surface
ug/m3 = micrograms of PCB per cubic meter of air
ug/m? = micrograms of PCB per square meter of surface

# = Drain and Flush Workers
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Table 111

Surface Concentrations of 2,3,7,8 - Tetrachloredibenzo-p-dioxin Equivalents
Surface and Airborne Concentrations of Polychlorinated Biphenyls (PUBs)

National ETectric, Inc./011 Transfer Area
Coffeyville, Kansas
HETA B6=510
January 20-29, 1987

Location 2,3,7,8-TCDD Eqyivalents Job Type of Sample PCB Alr Levels Lacation PCB Surface Levels
ng/mc] lug/m9] lug/me]

Floor/Major Aisle 2.2 011 Transfer Braathing Zone 5.4 Unpainted Cement Floor/ 25,600
Intersection . Center of Area
{Unpainted Cement) 011 Transfer " 2.9 Floor Ramp(Center)/Outside 3,360

Logrdirator of 011 Transfer

011 Transfer " 5.1 Stair Rail/Going to Of1 Transfer 656

Mfice

Qi1 Transfer " 4.0 Rampway/Between Berms #9 and 12,160

Coordinator f3 (Clean Area)

011 Transfer " 4.4

]
Evaluation Criteria T.0 (RIOSA] T.0 (NIOSH]
25.0 (NRC) 1000 (EPA)

ngfm? = nanograms of TLUU equivalents per square meter of surface
ug/m? = micrograms of PCB per cublc meter of air
ug/m? = micrograms of PCB per square meter of surface
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Table 1Y

Surface Concentrations of 2,3,7,.B - Tetrachlorod {benzo=p-dioxin Equivalents
Surface and Airborne Concentrations of Polychlorinated Biphenyls (PCBs)

Natfomal Electric, Inc./011 Transfer Area
Coffeyville, Kansas
HETA B6-510
January 28-29, 1987

Location 2,3,7,8-TCDD Equivalents Job Type of Sample PCB Afr Levels Location PCB Surface Levels
{ng/m=] - lug/m?]
(ug/me)
Receiving Floor/ 0.95 Recetving Breathing Zone 2.0 Receiving Office/Desk Top 136
Hidpoint Receiving . 4.5 Receiving Area/Center Floor 12,172
{unpainted Cement} Receiving " 3.0 Receiving Fork1ift/Steering 220
Wheel/Levers/Etc.
Receiving b 1.4 Receiving Fork11ft/Brake/ 450
Clutch/Accelerator/Ete,
Receiving . 2.2 Receiving Area/Ramp/Midpoint » 8,640
Rece iving " 6.7 Receiving/Ramp by scales 17,520
Receiving N Receiving/Scale Table Top 7,920
Rece iving Office/Door Surface 2
EvaTuat Ton Uriterla T.0 (NIUSH] T.0 [MTOEAT TOO (RIOSH]
1000 (EPA}

25.0 (NRC)

ng/m = nanxgrams of TLDU equivaients per square meter of surface
ug/m3 = micrograms of PCB per cubic meter of air
ug/m? = micrograms of PCB per square meter of surface


adz1

adz1

adz1


Table V

Airborne Concentrations of Polychlorinated Biphenyls (PCBs)

National Electric, Inc.

Coffeyville, Kansas
HETA 86-510
January 28-29, 1987

Job/Location Type Sample PCB Air Levels
(ug/m3)
Maintenance Breathing Zone 6.2
Tool Room " 2.9
Maintenance " 2.6
Barrel Flushing Breathing Zone 7.0
[ ] " 7-4
" " 11.2
* bt 9.3
Solvent Recovery Breathing Zone 5.9
" " 7.0
Barrel Coordinator Breathing Zone 8.1
" Handling - " 5.1
" n [} 6.3
" Coordinator " 6.8
" Handling " 10.0
" " » 10.3
Top of Pop Machine/ Area 2.4
Warehouse Breakroom
NOP Operator Breathing Zone 1.6
Solvent Recovery Exhaust Area K.D.

Evaluation
Criteria

1.0 (NIOSH)

ug/m3 = micrograms of PCB per cubic meter of air

The 1limit of detection was 0.14 ug/sample (Aroclor 1242) and 0.07
ug/sample(Aroclor 1254), which would correspond to an atmospheric
concentration of less than 0.3 ug/n3 and less than 0.15 ug/m3 respectively
(sample air volume of approximately 480 liters).
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Table VI

Surface Concentrations of Polychlorinated Biphenyls (PCBs)

National Eleétric, Inc.
Coffeyville, Kansas
HETA 86-510
January 28-29, 1987

Location PCB Surface Levels

(ug/m?)

Berm #7/Dry Storage/Intersection 19,360
Berm#7/top of Capacjitor Assembly 21,850
Barrel Dumping/Epoxy Painted Floor 6,800
Barrel Flusher/Bottom of Leather Boots (Street Shoes) 128
Maintenance Area/Floor/Midpoint 3,680
Tool/Room/Distribution Counter 3,400
Maintenance Hand Cart 148
EA Berm Office/Conference Table 46
" " /Conference Room/Floor 532

" " /Painted Wall (4)

" b /Stained and Varnished Door 280
Warehouse Breakroom/Lunch-Table Top 152
" " /Top of Sandwich Machine 246

" " /Floor/Unpainted Cement 980
Laboratory/Inside Backdoor/Floor 83
" /Lab Bench/In Front of Bubble Calibrator 24

" /Lab-Desk top/Front of Sample Receiving 180
Main Office/Top of Chris Logelin's Desk 4
" /Chris Logelin's Q0ffice Floor 10

" /Reception Area/Center 9

" /Lunchroom/Table top 39

" / " /Top of Pop Machine 134

" / " /Microwave Counter Top 84

Evaluation 100 (NIOSH)
Criteria 1000 (EPA)
ug/m2 micrograms of PCB per square meter of surface

()

Substance was present in trace quantities, between the limit of detection

(0.21 ug/sample) and limit of quantitation (0.87 ug/sample).
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Table VII
Hydrocarbon Samples/Breathing Zone

National Electrie, Inec.
Coffeyville, Kansas
HETA 86-510
January 28-29, 1987

Concentrations (ppm)

Job 1,1,1-trichloroethane Methylene Chloride Benzene Toluene Xylene

Drain and Flush ' 23.0 0.22 (0.034) 0.06 (0.08)
" " 22,4 0.28 ND 0.09 ND
Barrel Flushing 83.2 1.94 (0.033) 0.39 (0.1)
" " 73.6 0.64 (0.033) 0.51 {0.1)
Solvent Recovery 36.9 0.38 ND 0.06 ND
Drain and Flush 23.8 0.12 ND RD ND
" " 25,3 0.06 ND ND ND
Barrel Flushing 77.6 0.33 0.072 0.03 ND
" " 71.3 1.15 0.07 0.23 ND

LFL 0.1 100 100

Evalugtion Criteria %350(15 minute ceiling)

ppm = parts per million

LFL = Lowest Feasible Limit. NIOSH recommends that methylene chloride be considered a potential human carcinogen

in the workplace.

NIOSH recommends that 1,1,1-trichloroethane be treated in the workplace with caution because of its similar

chemical structure to other chloroethanes which have been shown to be carcinogenic in laboratory animals.

( ) = Substance was present in trace quantities, between the limit of detection (benzene 0,01 ug/sample, xylene
0.03 ug/sample) and limit of quantitation (benzene 0.02 ug/sample, xylene 0.06 ug/sample).

*
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Table VIII

Airborne Concentrations of PCBEs

Alrborne Concentrations of 2,3,7,8-TCDD Equivalents

Aptus, Inc.
Coffeyville, Kansas
HETA 86-510
October 5, 1988

Location PCBs 2,3,7,85—TCDDS
(ug/m3) (pg/m3)
Drain and Flush 9.8 0.09
Barrel Flush 6.1 0.02
Shredder 98.1 0.33
A-Damper (Kiln) 0.9 ND
Remediation Building ND ND
{Ambient Air)
Evaluation Criteria: (NIOSH) 1.0 (RRC) 10.0

ug/m3 = micrograms of PCB per cubic meter of air
pg/m3 = plcograms of TCDD equivalents per cubic meter of air

ND = None Detected
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